Control of the outlet air temperature in an air handling unit by Brath, P. et al.
   
 
Aalborg Universitet
Control of the outlet air temperature in an air handling unit




Også kaldet Forlagets PDF
Link to publication from Aalborg University
Citation for published version (APA):
Brath, P., Rasmussen, H., & Hägglund, T. (1998). Control of the outlet air temperature in an air handling unit.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: April 25, 2017
   	 
     ﬀ
   
 ﬁﬂ ﬃ 
 "!$#%!'&)(+*-,/.102 435!+687:92&<;>=@?A;>;+ 43CB).EDGFH!+ I0@J&)KHKHL8?53AM1,N,
,POQ&<35RSFH;>;TOU!+6WV< 4;YXUZH[\.1OU 435=]&<!>71^
BPX$&<L8_`FH!>Kba23A6cVH 4!>;+6c(edgfe3A;>(+6W(+?5(' PF<RihjL8 4kl('!>FH3A68kI[mdn;o(' "=p;".\OU "3A=p&<!+71^

























































































































Inlet air outlet air
V i Vo





























































































































































































































































































































ùlü ÷³Ò éÀ é"ü³Òõ ^/Ò é
÷"ü ù»ÒöÀB tlÒ é ?)Ò Àlü
?4ü lÒ ù> ?B>NÒöÀ ^/Ò^?






















·lÅ/ºtÈw±³¸·lº S¾/´SÈG·"½o½oÂl¹º»²ÄÅ/ÆÁÈwÂ[ﬂ ­!# Ò














































































































GJI á1â lÒ ? ü³Ò ùÀ ÷~>NÒç> "Ò ü"ü
á1â ù»Ò ü ü³ÒöÀ ? ÷~>NÒç> ü/Ò À"ù
ô@ á1â lÒ ? ü³Ò ?"ü ÷~>NÒç> ü/Ò é4ù
á1â ù»Ò ü ü³Ò é ÷"ü³Ò ü ü/Ò ?4÷
GJI á1âSä lÒ ? lÒ ül÷ ??/Ò ü >ü/Ò ü ü/Ò ?é





















































































































































































































































































öoønËÒ Ł)Òª Þ´SÈw¹$¢Â"À °}Â"¹¿¸iñ¢·lÆlÆlÃ¼¾³Å/ºT·Å/º2ÞÒ Ø·lÃÄÃ¼¸oÅNÔ<Âl¹wÆ/Ò
Þç¾»ÈwÂlÀY·{Èw²¼½È¿¾/Å³²ÄÅ/Æ ÂÉÇº»²ÄÆ"²È·ÃP½oÂlÅ4È¿¹wÂlÃ¼ÃÄ¸>¹w´pÙy²ÄÈ¿±
·¶³¶³Ã¼²µ½o·{Èw²ÄÂ"Å/´ûÈwÂ±Nõ{·l½ ¶³Ãµ·Å4È´oÒ ¥./~qﬃ

~ 
'
Ñ
ù&é/ãÀlå|(+÷l÷l÷ﬃ±ﬀ+÷&?"÷/ÑB^éél÷³Ò
ö+ù{øÞÒô%ÒÌØ@·Ã¼ÃÄ¸>ÅNÔ)Â"¹¿Æ)Ò ÞÅ³¸>Ù´Õ¸>ÃÉ¤Ê8È¿¾³Å/²ÄÅ³Æ ½§Â"Å»Ê
È¿¹wÂlÃ¼ÃÄ¸>¹QÉ×Âl¹Ì±4õ{·"½b´ÕÜ»´ÕÈ¿¸>ÀË´>Ò²¥©ﬁE.¥E³`y

J|


~%q=U®Et"|t

y

¯NÑ³¶)·Æl¸+´¾^éﬃ±»ùÀ³Ñi\éétlÒ
¨
ï -
«m¬2	1 í32G«n¯y­1ï^<2¬Aï§ì
ë
°±/¸iñGò5ÞGó]´¿Ü»´SÈw¸oÀﬂ²¼´½oÂlÅ/´ÕÈ¿¹w¾/½eÈw¸>ºYÔNÜ
ð
¸>¹¿õ"¸§ÖËòE¸oÅ4È¿²¼Ã¼·Ê
Èw²ÄÂ"Å2Þ¾ 
ð
äG¸>Å³ÀY·¹wÝË·lÅ/º2²¼´~ÂlÅ/ÃÄÜËÉ×Â"¹\¾/´¿¸i²ÄÅ2È¿±³¸ÓÃµ·Ô<Âl¹·{Ê
ÈwÂl¹wÜ$·ÈÞG·lÃÄÔ<Âl¹wÆçÅ/²Äõ"¸o¹´Õ²ÄÈSÜ2·lÅ/ºQä·lÅ»É×Â"´w´Gä¹w²Äõ"¸>´GÞ¾ 
ð
²¼Å\´i¹
 
·l´ÕÈ¿¸oÅ}Ò5ÞÎ´w½±³¸>ÀË·È¿²µ½yº»¹·'Ùy²ÄÅ³ÆÓÂlÉ<Èw±³¸GñGò5ÞGór¶³Ãµ·Å4È
²µ´y´¿±³Â{ÙyÅ2²¼ÅQþ5²ÄÆ"¾³¹¿¸Yã>ü"å§Ò
+
Injection
Injection
Exhaustion
Exhaustion
Heater
þ5²¼Æl¾³¹w¸.>üz(
ð
½±³¸>ÀY·{È¿²µ½jº»¹·'Ùy²ÄÅ/Æ%ÂlÉnÈw±³¸ñçòAÞGó:¶³Ãµ·Å4È
Þ Ô/¹¿²¼¸§É1º»²µ´¿½o¾/´w´Õ²¼ÂlÅQÂlÉEÈ¿±³¸Á½oÂlÀË¶<ÂlÅ³¸>Å"È´ç²¼ÅQÈ¿±/¸%ÞGñ
Ùy²¼Ã¼ÃmÔ)¸jÆ"²Äõ"¸oÅ$²ÄÅ2È¿±/¸ÓÉ×ÂlÃ¼ÃÄÂ{Ùy²¼Å³Æ/Ò
Þ6eﬀ_bageﬀf;µ~fc\Z'ØBc c$¶;µÓd¹fkÙ%µc6ØzdYÜC·`eﬁ¸ a`ØBc$¶
¹
âÅ³ÃÄ¸oÈGº³·ÀË¶<¸o¹ç½oÂlÅ4È¿¹wÂlÃ¼ÃÄ¸+ºTÔNÜT·Ë´¿¸o¹wõlÂvÀËÂÈ¿Â"¹>Ò
¹
äG¾/´ÕÈyæ/ÃÄÈ¿¸>¹>Ò
¹
ó\¹¿Â4´¿´~±³¸+·{Èç¸§Ö³½±/·lÅ³Æl¸>¹>Ò
¹
ó\Â4Â"ÃÄ¸>¹jã×Å³ÂlÈçÂl¶<¸o¹·{È¿²¼ÂlÅ)·Ãs·{ÈyÈw±³¸jÀËÂlÀË¸oÅ4Èå§Ò
¹

1Ã¼¸>½eÈw¹¿²µ½i±³¸>·È¿²¼Å³ÆË¾³Å³²ÄÈÁãc÷ÖB)ö ÝNØ:øm¸>ÃÄ¸>Àv¸>Å4Èw´åeÒ
¹
þ/·ÅËº»¹w²Äõ"¸oÅÔNÜÁü/Òö>À³ö ÝNØ:øNÞGóÇÀvÂlÈ¿Â"¹nÙy²ÄÈ¿±v¸oÅ/½oÂ»º»¸o¹+Ò
âßÈy´¿¾³¶³¶/ÃÄ²¼¸>´·¶/¶³¹¿Â'Ö»²¼ÀY·{È¿¸>ÃÄÜ¸>ü"ülü)ö À Õ^ {±»øm·{Èy·Á¶³¹w¸>´ÕÊ
´Õ¾³¹w¸j·{È>~+÷/ö áE·{øsÙy±³¸>Å2¹w¾³Å³Å³²¼Å³Æt·È¾ﬁÀü"ü/ö çágUøßÒ
Þ6eﬀ_bageﬀf;µ~fc\Z'ØBc c$¶;µÓd¹fkÙ%µc6ØzdYÜC·`eﬁ¸ a`ØBc$¶
¹
ô¾»È¿Ã¼¸§ÈGº³·lÀË¶)¸>¹ç½§ÂlÅ4Èw¹¿Â"ÃÄÃ¼¸>º2ÔNÜT·Ë´Õ¸>¹¿õ"Â%ÀËÂÈwÂl¹+Ò
¹
äG¾/´ÕÈyæ/ÃÄÈ¿¸>¹>Ò
¹
Ð\Ü4Êß¶/·l´w´º³·ÀË¶<¸o¹ç½oÂlÅ4È¿¹wÂlÃ¼ÃÄ¸+ºTÔNÜT·Ë´¿¸o¹wõlÂvÀËÂÈ¿Â"¹>Ò
¹
ó\¹¿Â4´¿´~±³¸+·{Èç¸§Ö³½±/·lÅ³Æl¸>¹>Ò
¹
þ/·Ågº»¹w²¼õl¸oÅ:ÔNÜr·Çü/Òö>À³ö Ý4Ø:øGÞGó ÀËÂÈwÂl¹+ÒÎâßÈT´Õ¾/¶»Ê
¶³ÃÄ²¼¸>´·l¶³¶³¹wÂ'ÖN²¼ÀY·{Èw¸oÃ¼Ü¸+ülü"ü/ö À.Õ {±»øm·{Èy·Á¶/¹¿¸+´¿´¿¾³¹w¸GÂÉ
>~>÷)ö áE·ø<Ùy±/¸oÅU¹¿¾/Å³Å³²¼Å³ÆY·{È0\Àlülü)ö çá½UøßÒ
°±³¸$ÈSÙ~Â@ü/Òö>À³ö ÝNØ:øyÞGó`ÊßÀËÂÈwÂl¹´%·l¹¿¸Uº»¹w²Äõ"¸oÅ]Ô4ÜbÈSÙ\Â
ò@·»°]É×¹¿¸+à4¾³¸oÅ/½oÜY½§ÂlÅNõ"¸o¹¿È¿¸o¹´AÉ×¹wÂlÀ äi·Å»É×Â4´¿´\äG¹w²Äõ"¸>´~Þ@ 
ð
Ò

